The chemical composition of the essential oils from aerial parts of two taxa of Centaurea belonging to subgenus Acrolophus, Centaurea diffusa Lam. and C. micrantha Hoff. ssp. melanosticta (Lange) Dostàl, respectively collected in Croatia and Spain, were evaluated by GC and GC-MS. The main components of C. diffusa were hexadecanoic acid (31.1%), (Z,Z)-9,12-octadecadienoic acid (10.7%) and damascenone isomers (6.4%), whereas hexahydrofarnesyl acetone (27.8%), hexadecanoic acid (8.3%) and caryophyllene oxide (6.4%) were the most abundant components of C. micrantha ssp. melanosticta. The oils showed good antibacterial and antifungal activities against some microorganisms that infest historical art works.
. It is a biennial or short-lived perennial species with flowerheads broadly urn-shaped, 0.6-0.8 in tall, solitary or in clusters of 2-3 at the ends of the branches. Floral bracts are yellowish with a brownish margin, sometimes spotted, fringed on the sides, and terminating in a slender bristle or spine. The heads contain two types of flowers, ray flowers around the edges surrounding tubular disk flowers. The ray flowers are white, rosepurple, to lavender. Basal leaves are stalked and divided into narrow, hairy segments. Stem leaves are smaller, alternate, less divided, stalkless, and become bract-like near the flower clusters. Diffuse knapweed, native to Asia Minor (Turkey, Syria), the Balkans, Ukraine and southern Russia, is a pioneer species that can quickly invade disturbed and undisturbed grassland and shrubland. Once established, diffuse knapweed outcompetes and reduces the quantity of desirable native species such as perennial grasses. Diffuse knapweed contains allelopathic chemicals, which can suppress competitive plant growth and create single species stands. The species is distributed in northwestern Spain and north and central Portugal [3] . To the best of our knowledge no investigations have been reported on this subspecies. Hydrodistillation of C. diffusa aerial parts gave a yellow oil (CD). Forty-eight compounds were identified in CD, representing 92.5% of the total components ( Table 1 ). The oil was rich in fatty acid and esters (46.3%). Hexadecanoic acid (31.1%) and (Z,Z)-9,12-octadecadienoic acid (10.7%) were, by far, the main components of this class as well as of the oil. It is worthy of mention also the presence of good amount of sesquiterpene hydrocarbons (12.2%) with calarene (3.1%) as the main component and carbonylic compounds (9.8%) rich of damascenone isomers (6.4%). Monoterpenes were present in very low quantity (2.8%) and diterpenes totally absent. Hexadecanoic acid, the main compound of C. diffusa, was shown to be the most abundant component also of essential oil of C. aladagensis [5a] In fact, eudesmol (45.4%), absent in CD, was the main compound whereas hexadecanoic acid, the principal metabolite in CD (31.1%) was present in the Turkish population to a lesser amount (4.5%).
Hydrodistillation of C. micrantha ssp. melanosticta aerial parts gave a yellow oil (CD). Therty-six compounds were identified in CD, representing 90.7% of the total components (Table 1 ). The main class was represented by carbonylic compounds with hexahydrofarnesyl acetone (27.8%), by far, the main component of the class and of the oil. Oxygenated sesquiterpenes were quite abundant (20.0%) with caryophyllene oxide (6.4%) and spathulenol (4.2%) as main metabolites. It has to be highlighted the presence of diterpenes (14.7%), a feature quite rare in genus Centaurea, and a minor amount of fatty acid and esters (12.9%) with respect to CD. Table 2 reports the antimicrobial activity of the essential oils (CD and CM). The oil of C. diffusa showed significant results both towards bacteria (Bacillus subtilis, Staphylococcus aureus) and toward moulds (Fusarium oxysporum and Aspergillus niger). These findings can be related to the occurrence in the oil of high levels of fatty acids. The relevant biocidal activity of C. diffusa and C. micrantha. ssp. melanosticta essential oils is worthy of interest considering that the microorganisms affected are recognized to infest archives, libraries, and historical textile objects. In light of this, preparation based on CD and CM could find useful applications in the protection and disinfestation of museum objects. 
Isolation of the essential oil:
The air-dried samples (200 g) were ground in a Waring blender and then subjected to hydrodistillation for 3 h according to the standard procedure described in the European Pharmacopoeia [7a] using a Clevenger-type apparatus. One mL of n-hexane was used to improve the phase separation. The oils were dried over anhydrous sodium sulfate and then stored in sealed vials, at -20°C, ready for the GC and GC-MS analyses. The sample yielded 0.21% of CD and 0.17% of CM, respectively, of yellow oil (w/w).
Gas chromatography-mass spectrometry: Analytical gas chromatography was carried out on a Perkin-Elmer Sigma 115 gas chromatograph equipped with a HP-5MS capillary column (30 m x 0.25 mm, 0.25 μm film thickness), a split-splitless injector heated at 250 ºC and a flame ionization detector (FID) at 280°C. Column temperature was initially kept at 40°C for 5 min, then gradually increased to 250°C at 2°C/min, held for 15 min and finally raised to 270°C at 10°C/min. The injection volume was 1.0 μL (split ratio 1:20). A fused silica HP Innowax polyethylenglycol capillary column (50 m x 0.20 mm, 0.25 μm film thickness) was also used for analysis. In both cases helium was the carrier gas (1 mL/min). GC-MS analysis was performed on an Agilent 6850 Ser. II apparatus, fitted with a fused silica DB-5 capillary column (30 m x 0.25 mm, 0.33 μm film thickness), coupled to an Agilent Mass Selective Detector MSD 5973; ionization voltage 70 eV; electron multiplier energy 2000 V; source temperature 250°C. Mass spectra were scanned in the range 35-450 amu, scan time 5 scans/s. Gas chromatographic conditions were the same as those for GC; transfer line temperature, 295°C.
Identification of components:
Most of the constituents were identified by GC by comparison of their retention indices (R i ) with either those in the literature (7b, 7c) or with those of authentic compounds available in our laboratories or purchased from the Sigma-Aldrich Co. Retention indices were determined in relation to a homologous series of n-alkanes (C 8 -C 30 ) under the same conditions. Further identification of oil components was achieved by comparing their mass spectra on both columns, either with those stored in NIST 02 and Wiley 275 libraries or with mass spectra from the literature (7c-7e) and our personal library. Component relative concentrations were calculated based on GC peak areas without using correction factors. These results are shown in Table 1 . . The strains were grown on Tryptone Soya Agar (Oxoid, Milan, Italy) for the bacteria, Saboureaud Dextrose Agar (SDA) with chloramphenicol for yeasts and SDA for moulds. For the antimicrobial tests, Tryptone Soya broth (Oxoid, Milan, Italy) for bacteria and Sabouraud dextrose broth (SDB) for yeasts and fungal strains were used. The antimicrobial activity was evaluated by determining the minimum inhibitory concentration (MIC) and the minimum microbiocidal concentration (MMC), which includes minimum bactericidal (MBC) and minimum fungicidal concentrations (MFC), using the broth dilution method [7f] . Oil samples were tested in triplicate. 
